The paper presents the changes of vascular plant flora in the Małków-Bartochów peatland area (the Warta River valley) which took place over a 40-year period. Vanishing, permanent and new components of the flora are presented with a special focus on valuable (protected by the law, threatened and locally rare) species. Changes in the share of ecological groups are estimated and discussed.
INTRODUCTION
Wetland ecosystems are one of the most endangered in Poland. They have been under multidirectional human influences through the centuries. Changes of land use and transformation of river valley landscapes are the main causes of the extinction of lowmoors (rich fens). Specialized flora associated with these habitats is strongly endangered.
The hydrological conditions of the Warta River valley (Central Poland) have been changed significantly as a result of long-term (over 200 years) hydro-technical activities, such as river regulation, floodbank building, drainage and water reservoir Flora changes of the Małków Bartochów forested peatland 126 construction. These hydro-technical operations have also influenced wetlands situated near the "Jeziorsko" water reservoir. One of them is located upstream the reservoir, near the villages of Małków and Bartochów (Fig. 1) .
The Małków-Bartochów peatland is located in the physical geographical mesoregion of the Sieradzka Basin (KONDRACKI 2002) . Its geographical position is marked by the co-ordinates: 51°40′25″-51°40′57″ N and 18°38′11″-18°38′34″ E.
It fills the bottom of an elongated part of the Warta River valley, 1200 metres in length and about 500 metres in width. It covers an area of 40 hectares. This area has been strongly transformed due to long-lasting anthropogenic influences (Fig. 2) . The peat deposits were extracted in the past for local demand. The largest peat pits were then changed into fishing ponds. They have slowly overgrown with rush communities as a result of the natural development of vegetation. This degraded peatland with partially saved peat seams was classified as wasteland. Significant drainage of the whole area in the 1970's enabled its afforestation with alder trees. At present forest communities occupy almost all of the area. As a result of the changes in the water regime, the riparian forest was replaced by alder forest typical of swampy habitat.
The Małków-Bartochów peatland was researched by botanists in the 1960's.
A description of this site, including the characteristics of its flora and vegetation can be found in the works of KRZYWAŃSKA (1970 KRZYWAŃSKA ( , 1974 and KRZYWAŃSKA & KRZYWAŃSKI (1972 , 1974 . For the purposes of this study, the plant cover research The main subject of this article is the analysis of the changes of vascular flora diversity in the Małków-Bartochów peatland area after 40 years.
MATERIALS AND METHODS
The floristic data from the year 1969 (KRZYWAŃSKA 1970) and 2009 (own studies) have been compared. Vanishing, permanent and new components of vascular plant flora in this area were noted. Changes in the share of particular ecological groups were estimated using indicator values of vascular plants (ELLENBERG et al. 1991) . Four indicators were taken into account: the light figure (L) whose value ranges from 1 (full shadow) up to 9 (full light); the moisture figure (F) which has a value from 1 (extremely dry soil) up to 12 (underwater plants); the reaction figure (R) from 1 (very acid soil) up to 9 (basic soil) and the nitrogen figure (Fig. 3) . The analysis of ecological indicator values, especially the humidity value (which changed from 7.7 to 7.2) confirms this tendency (Fig. 4) . At the same time the number of forest community species (of the Alnetea glutinosae and Querco-Fagetea classes) remains stable. A slight decrease of the light indicator value (Fig. 4) shows that the penetration of light into the lowest layers of vegetation is smaller. It is connected with the overgrowing of peat pits and the development of thicket and forest communities. (JASNOWSKI 1972 (JASNOWSKI , 1977 OLACZEK et al. 1990; HERBICH 2001; KUCHARSKI, MICHALSKA-HEJDUK 2000; KUCHARSKI et al. 2004 a, b) .
RESULTS
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DISCUSSION AND CONCLUSIONS
Significant
The changes of flora and vegetation in Małków-Bartochów do not differ from those observed in other peat-bogs in Poland (JASNOWSKI 1972; HERBICH 2001; PISAREK, POLAKOWSKI 2001) . It is noteworthy that the degree of anthropogenic flora transformation in Małków-Bartochów is lower than in other sites with similar habitats. The share of alien species (including archeophytes, kenophytes and efemerophytes) is lower than 6%, whereas it reaches almost 8% in the other parts of the Warta River valley (RAKOWSKI, STACHNOWICZ 1999 a, b) . Alien invasive plants such as Epilobium 
